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A very interesting d y s i s  of the s t i b i l i t y  of rcincreiogic phzsco 
on t h e  surface of Vcnus has rcccntly becn presented by !.?ucLi.er (1). 
Such - 8 pr io r i  considerations serve t o  teat the va l id i ty  or _nc.tr;Lo@.c 
concepts in addition t o  providing a frtimework for formulating s l p i f f i c a n t  

investigations to be carried out by planetary probes. 

paper is t o  offer an extension of Muellcr's ideas e.nd to critic-ze 
severc.3. minor points i n  h i s  gager. The possible existence of i>,.x1~ of 
carbor-ze lava oil the surface of Venus will be discussed. ' Tht. chysi3- 
chemicd conditions aesumed by Mueller w i l l .  be accepted as c beris Cos 

this ciiocu~sion. 
the to'iel pressure equal to 10 utm with a re la t ive ly  large m o m t  02 CO, 
and smli amount of H20. 

?"IC i;urpxe 01' this 

The surface temperature ie oonsidered to be '7i;O% ;-,ad 

Calcium carbonate i a  probably unstable in t h e  presence of z ; L l , f c ~  

under these conditions since Weeks' calculations (2) (which apee,  z,-z 

high .temperatures, w i t h  the experimental detcrmimtions of Harker il. 

~ t t i e  (3)  ) indicate thnt a ptia pressure of 47 ctm 
to prevent reaction of these conpanents. 
coefficient and the total pressure on the sol id phases are considered 

negligible due t o  t h e  lat ~reosurcs involved and the other severe 

a p p r e t i o n s  in the discussion.) 
might coexiet stably may be correct if t h e  CO;! pressure is greater or 

the teaperatwe l e  less than WB assume. 

is  qui:- co, 
(Effects due to the activic,.,r 

tduelier's statement thnt the w s e 3  

,'i rigid interpretat ion of Mueller'e statement that the CC2 prcsz'are 
. .  over impesite and dolanite is much greater than thnt ~uppszc?. i'ar z x  

prcs..drc of Venus cannot be made since Weeks' data indicate t?-.t LL 

pcssure of oniy 0.6 atm I s  required t o  maintain the st,::oil-L-vy U; - . - *  co, 
do1o;::";e and 1.4 a b  can maintain mgnesito stable .  ~LCLLL-' s i: )Licit 
sugges.uion, that t h e  pressures required to miintsin the  ctr5:.lfty G.. 
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nqnesimi carbonates i n  the presence of s i l i ca  is n;u& g r c L k z  tkaz thc 

assumed surface pressure of Venus, is ,  harevcr, corrcci;. 
Ai-t;hough the failure of the carbonation equilibria of f.I$i03 mc1 

o'iicr ailicate plusel; such as CaSI'&, C&lgS120~, ctc .  m y  occur at CO2 
prcssurcs t o o  high t o  be cmpatiblo with t h e  hy$o.i;hesis that my 03: 

-;lies? control the pressure a t  the surTace of Venus wilcrcrrs sinlim 
equilibria Involving C E ~ ~ ~ ( C O ~ ) ~  and N$OO v2.y be et pressures ts; lov, 

Dowen's dccmbonation series (4) offers r a y  carbonatLon equiLibi-izJ s m e  

of which rmy occur at temperzturcs rznd pressures sirnilar to tliosc yonosed 

f o r  Vcras. 

pressures tended to be low, would under30 dccmbanation ar, cci:-,d-crscly, 

t i a d  cabonate  under high CO, presoures. 
i ~ u t m l  relationships among t h e  temperatures as suggested >y. X u ~ L z r ,  Ai?e 

equi l ibr ia  &a aue;&cated by Sagan ( 5 )  ana t h e  pressure. 
remmbsed that the cunmture of many of Tl!eelis' P-T curves LG -;;:on~_;as?; 
)recieoiy in the 700% region. 
zurfecz  temperature, the composition of the vapor or  the cx:,;c~:~~&x of 

the sol id  phases may bo reflected i n  cms5.derc!.blc changes La 5.. pxzmrcs 

of the carbomtian equilibria. mus the physiochcniical prcire u . + x  

5ecme IncrcsLsfne;ly s i g n i f i c m t  and the cx~erirrientnl Betemimzion L 

%he c u b m a t i o n  equilibria involved becacz more Laportant. 

These, then, would be the 'buffer" reactioix vh.ic2, if C32 

In this Gense, Vlie:x z e  

It c-ust be 

aelatively minor variationr i n  2 e  

3;xtrt;Sohtion of the hi&-.temperature experimentai data (6)  t o  7 ~ 2 %  

mdiceSes that the reactions: 
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are, at this temperatun, i n  equilibrium at cq2roxirmtely io zt.3. It 
m y  be t h a t  these reactions buffer the CQz pressure of thc tlt.aos,rrhci*e 

of Vcnus. 
Tne existence of carbonate melts on the  surI'rzce of Vcnus m i i l s t  a l s o  

be cozslckrcd. 
obtaincd in the  system CaCO~-Ca(Q.i), at temperatures as L G ; ~  cs 6SO°C at 
EL eutectic which 1s ut a pressure lesa "&an 27 a b .  Similcriy, Gi"cin3 

m d  a t t l e  ( 8 )  have discovered tbt the eutectic i n  t h e  aystce;: 

3 k & O ~ - C c r ( O H ) 2  is at 5 s ° C  and that in the SyGteni C a ( ~ ) ~ - B a E C O s - C d O ;  

IJyllie anct l ' u t t l e  (7) b.ve founir t h a t  such a ncLt c m  bc 

I-WO with x)-+ 1120 is at 490~~. ~ h c s e  E I ~ ~ L U D I  mel-ting tciJsel-<.tE-es 

will be lawered, perhaps coiiciderolble, by the addition of o+uSser colr,~oacn.t;s 

~ u c h  KzCO, and even KgC03.  

decent descriptions of the active A f r i c a  volcano, OlGoi 

(g), state tihat it is eJeclin2 carbanate lavas which are Vci2r r i ch  2 3  

~d.kLl.1~~. 

600°C l a  indicated. 
necesseq t o  maintain a natural carbonate m e l t  rzy bz cpite lm. 

Since the molten eJecta do not glow, a temperrture Lzzs Eim 

This occurrence a lso  Indicates that the p - s s u r e  

These consideration3 m y  be quite si@.ficr,n$ i n  de 

nature of the surface of Venuo. 
cay be SF-Jlited by the abundmce of wktcr in t he  atmo!;phcrc>, bu: dccrcr,sing 

the amoun-~ of water should serve only to decrease thtt m o u n t  01' l i q u i u  

rather than to eliminatie it. Tie degree of melting rrould 3c ' i t ~ y  st -xi t ive 
to temperciture 

The atioun.1; of m c l t l n g  at ~ - 2  sur%cc 

It is not considered likely that the e n t i r e  surface of Vciius LE 
covered 5g carboaate lava. The cssw;-.ed temperature 1a.r t~ilter ccu:~!:it 
of t h e  atnosphere uauld permit only t h e  lorreal-melting froctic:: 09 the  

rocko t o  farm a liquid phse.  It is suggested that l o c d l y ,  wlnere 

J-, ,,Lrirr;crzCareo ". may be higher a d  the obundanco of alkalies grca'ccr, the' 

V U I  -.Cn-fi .LU..I trezia w r  haite F Q Q ~ ~  of' ~,..rbnnat..s lave. 
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